Background: 19 The microbiota thriving in the rhizosphere, the thin layer of soil surrounding plant roots, plays 20 a critical role in plant's adaptation to the environment. Domestication and breeding selection 21 have progressively differentiated the microbiota of modern crops from the ones of their wild 22 ancestors. However, the impact of eco-geographical constraints faced by domesticated 23 plants and crop wild relatives on recruitment and maintenance of the rhizosphere microbiota 24 remains to be fully elucidated. 25 Methods: 26 We grew twenty wild barley (Hordeum vulgare ssp. spontaneum) genotypes representing 27 five distinct ecogeographic areas in the Israeli region, one of the sites of barley 28 domestication, alongside four 'Elite' varieties (H. vulgare ssp. vulgare) in a previously 29 characterised agricultural soil under greenhouse conditions. At early stem elongation, 30 rhizosphere samples were collected, and stem and root dry weight measured. In parallel, 31 we generated high-resolution 16S rRNA gene profiles of the rhizosphere and unplanted soil 32 samples. Ecological indices and multivariate statistical analyses allowed us to identify 'host 33 signatures' for the composition of the rhizosphere microbiota. Finally, we capitalised on 34 single nucleotide polymorphisms (SNPs) of the barley genome to investigate the 35 relationships between microbiota diversity and host genetic diversity.
). 154 Taken together these data indicate that the composition of the barley microbiota is 155 fine-tuned by plant recruitment cues which progressively differentiate between unplanted 156 soil and rhizosphere samples and, within these latter, wild ecotypes from elite varieties. microbiota 159 To gain insights into the bacteria underpinning the observed microbiota diversification 160 we performed a series of pair-wise comparisons between 'Elite' genotypes and each group 161 of the wild barley ecotypes. This approach revealed a marked specialisation of the members 162 of the 'Desert' ecotype compared to 'Elite' varieties as evidenced by the number of OTUs 163 differentially recruited between members of these groups and domesticated plants (Wald 164 test, p <0.05, FDR corrected; Figure 4 ; Additional file 2: Supplementary worksheets 5-9). 165 Thus, the wild barley 'Ecotype' emerged as an element shaping the recruitment cues of the 166 barley rhizosphere microbiota. 167 A closer inspection of the OTUs differentially recruited between 'Desert' wild barley 168 and 'Elite' varieties revealed that the domesticated material exerted the greatest selective 169 impact on the soil biota, as the majority of the differentially enriched OTUs were enriched in 170 'Elite' varieties (Wald test, p <0.05, FDR corrected; Additional file 2: Supplementary 3 with the ones of Additional file 1: Figure S4 ) as further evidenced by the fact that we failed 193 to identify a significant correlation between these parameters (p value > 0.05). However, 194 when we focused the analysis solely on the pool of wild barley genotypes, we obtained a 195 significant correlation between genetic and microbial distance (Mantel test r = 0.230; p value 196 < 0.05; Figure 6 ).
197
Taken together, this revealed a footprint of barley host's adaptation to the 198 environment on the assembly of the bacteria thriving at the root-soil interface. This 199 recruitment cue interjected the distinct evolutionary trajectories of wild and domesticated 200 plants and, at least in part, is encoded by the wild barley genome.
201

Discussion
202
In this study we investigated how the evolutionary and eco-geographic constraints 203 faced by wild and domesticated barley genotypes impact on the recruitment and 204 maintenance of the rhizosphere microbiota.
205
As we performed a 'common garden experiment' in a Scottish agricultural soil, we These observations motivated us us to examine whether these below ground 222 differences were reflected by changes in microbiota recruitment exerted by the tested 223 genotypes. The distribution of reads assigned to given phyla appears distinct in plant-224 associated communities which are dominated in terms of abundance by members of the phyla Proteobacteria, Bacteroidetes, Actinobacteria and Acidobacteria, albeit the latter 226 appear progressively excluded from the plant-associated communities. This taxonomic 227 affiliation is consistent with previous investigations in barley in either the same [23] or in a 228 different soil type [15] as well as in other crop plants [24] . In summary, these data indicate 229 that the higher taxonomic ranks of the barley rhizosphere microbiota are conserved across 230 soil types as well as wild and domesticated genotypes.
231
The characterisation of the microbiota at lower taxonomic ranks, i.e., OTU-level, 232 revealed a significant effect of the microhabitat (i.e., either bulk soil or rhizosphere) and, common bean [26] . As these studies were conducted in different soil types, our data suggest 249 that the magnitude of host control on the rhizosphere microbiota is ultimately fine-tuned by 250 and in response to soil characteristics.
251
The identification of the bacteria underpinning the observed microbiota diversification 252 led to three striking observations. First, the comparison between 'Elite' varieties and the temperature played a prominent role in shaping the phenotypic characteristics of barley [19, 27] it is tempting to speculate that the adaptation to these environmental parameters played 260 a predominant role also in shaping microbiota recruitment.
261
Second, it is the domesticated material which exerted a stronger effect on microbiota Interestingly, we were able to trace the host genotype effect on rhizosphere microbes 286 to the genome of wild barley. This suggests that, similar to other wild species [11] , microbiota 287 recruitment co-evolved with other adaptive traits. Conversely, genetic diversity in 'Elite' 288 material largely exceeded microbiota diversity. This is reminiscent of studies conducted in 289 maize which failed to identify a significant correlation between polymorphisms in the host 290 genome and alpha-and beta-diversity characteristics of the rhizosphere microbiota [37, 38] .
bacterial OTUs in the 'Elite' varieties, rather than community composition as a whole, is the pipeline. First, QIIME (Quantitative Insights into Microbial Ecology) software, version 1.9.0, 395 was used to process the FASTQ files following default parameters for each step [52] . The 396 forward and reverse read files from individual libraries were decompressed and merged 397 using the command join_paired_ends.py, with a minimum overlap of 30bp between reads.
398
Then, the reads were demultiplexed according to the barcode sequences and joined by the 399 overlapping paired-end (PE). Quality filtering was performed using the command 400 split_libraries_fastq.py, imposing a minimum acceptable PHRED score '-q' of 20. Next, 401 these high quality reads were truncated at the 250 th nucleotide using the function 'fastq_filter' S1: Chemical and physical characteristic of the 'Quarryfield' soil used in this study. 
